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[0006] 



Thus, a method for increasing the vertical resolution by 
using a picture element shifter was proposed- In this method, 
an odd- numbered -f ield image and an even -numbered- field image 
are spatially shifted from each other by utilizing a wobbling 
10 technique. This method is also applicable for use to increase 
the horizontal resolution. 



However, the conventional wobbling element had too low a 
response speed to be driven at the predetermined video rate . 

15 Thus, such an element could not be used effectively in actual 
applications. In addition, the conditions for making up such 
an element were not defined specifically enough, either. 
Furthermore, the spatial resolution that the conventional 
element could exhibit was also limited. 

20 [0008] 



Thus, an object of the present invention is to provide 
an optical device for a display including a plurality of dis- 
crete pixels or for a solid-state imager including a plural- 
25 ity of light -receiving pixels. A more specific object of the 



[0007] 



[Problems to be Solved by the Invention] 



l 



present invention is to provide an optical device that can 
easily carry out the wobbling (or picture element shifting) 
processing on those pixels at as high a speed as the prede- 
termined video rate, thereby efficiently increasing the reso- 
5 lution to such a degree as to display not the unwanted mosaic 
or dotted image but a desired seamless and continuous image 
on the screen. 
[0009] 

[Means for Solving the Problems] 

10 Specifically, the present invention provides an optical 

device including a number of wobbling elements in combina- 
tion. Each of those wobbling elements includes a phase modu- 
lating optical element and an optically transparent 
birefringence medium. The phase modulating optical element 

15 includes a pair of optically transparent base substrates . 
The base substrates each have optically transparent electrode 
and alignment film in this order thereon, and are disposed so 
as to face each other with a predetermined gap left between 
them. And at least one type of liquid crystal material, se- 

20 lected from the group consisting of ferroelectric liquid crys- 
tal (FLC) material, ant if erroelectric liquid crystal (AFLC) 
material and smectic liquid crystal (SmA) material exhibiting 
electrical grading effects, or a mixture thereof, is injected 
into the gap. 

25 [0010] 



2 



In the optical device of the present invention, one of 
the wobbling elements gets the phase of incoming light 
changed by the phase modulating optical element to shift the 
plane of polarization and then gets the incoming light re- 
5 fracted selectively by the birefringence medium. Thereafter, 
similar operations are performed by another wobbling element 
that has been combined with the former wobbling element. 
Thus, the optical device of the present invention can perform 
the wobbling processing effectively on the discrete pixels 

10 not only one-dimensionally but also two-dimensionally as 
well, thus increasing the resolution tremendously (i.e., both 
vertically and horizontally). In addition, the optical device 
of the present invention can also transform the unwanted mo- 
saic or dotted image into a desired seamless and continuous 

15 image, thus increasing the image quality significantly. 
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(54) OPTICAL DEVICE 

(57)Abstract: 

PURPOSE: To make it possible to efficiently attain a 
higher resolution and to improve mosaic-like dot plotting 
screen, etc., to a seamless continuous screen by making 
possible easy wobbling (shifting of picture elements) 
easy dealing with a video rate at a high speed for a 
display consisting of discrete pixels and a solid-state 
image pickup element consisting of discrete 
photodetecting pixels, etc. 

CONSTITUTION: This optical device is constituted by 
laminating plural pieces of elements 7-1, 7-2 each 
consisting of a phase modulation optical element 3 which 
is arranged with plural pieces of optical transparent 
substrates provided with optically transparent electrodes 
and oriented films in this order so as to face each other 
apart prescribed spacings on the sides of the electrodes 
and the oriented films and is injected with at least one 
kind of the liquid crystals selected from ferroelectric 
liquid crystals, antiferroelectric liquid crystal and smectic 
liquid crystals exhibiting an electric grading effect into 
the spacings and an optically transparent double refractive medium 4. 
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